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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a polylactic 

acid-based resin composition useful as an ~ '•^'fi^iM:^M^ B^^^. S 

environment protecting material, etc., excellent in 

crystallizability, mold release characteristics and l 
biodegradability, capable of shortening the molding 
cycle, by blending a polylactic acid-based resin with a 
specific amide-based compound in a prescribed ratio. 



SOLUTION: This composition is obtained by blending ^1=^— ;jf2Sf^^;^"^^|^^ f 
(A) 100 pts.wt. of a polylactic acid-based resin such 

as poly L-lactide with (B) 0.01-5 pts.wt. of one or H 
more amide-based compounds of formula I [R1 is a 
2-30C (un)saturated aliphatic polycarboxylic acid 
residue, an (un)saturated alicyclic polycarboxylic acid 

residue or an aromatic polycarboxylic acid residue; R2 is a 1-180 alkyi, a 2-180 alkenyl, 
phenyl, etc.; (a) is 2-6] or formula II [R9 is a 3-250 (un)saturated alicuyclic polyamine 
residue or aromatic polyamine resin; RIO is R2; (f) is (a)] such as trimesic acid (t- 
butylamide). "^"^ 
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* NOTICES * 

JPO and NCIPZ are not responsible £or any 
damages caused Toy the use o£ this translation* 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The poly lactic acid system resin constituent characterized by coming to carry out 0.01-5 
weight section combination of one sort expressed with a general formula (1) or a general formula 
(2), or two sorts or more of amide system compounds to the polylactic acid system resin 100 weight 
section. 

Rl-(CONH-R2) a (1) Rl expresses the alicycle group polycarboxylic acid residue or aromatic- 
polycarboxylic-acids residue of the aliphatic series polycarboxylic acid residue of the saturation of 
carbon numbers 2-30, or partial saturation, saturation, or partial saturation among [type. R2 
expresses the radical shown by the alkyl group of carbon numbers 1-18 or the alkenyl radical of 
carbon numbers 2-18, the cycloalkyl radical of carbon numbers 3-12 or a cyclo alkenyl radical, a 
phenyl group, a naphthyl group, an anthryl radical, the formula (a), the formula (b), the formula (c), 
or the formula (d). a shows the integer of 2-6.] 
[Formula 1] 



-fR3) i (a) 



R3 expresses the alkyl group of carbon numbers 1-18, the alkenyl radical of carbon numbers 2-18, 
the alkoxy group of carbon numbers 1-18, the cycloalkyl radical of carbon numbers 3-18, a phenyl 
group, or a halogen atom among [type, b expresses the integer of 1-5.] 
[Formula 2] 

- R^— ^^^^^ m ' ( b ) 



R4 expresses the shape of a straight chain and the branched-chain alkylene group of carbon numbers 
1-4 among [type. R5 is synonymous with above R3. c expresses the integer of 0-5.] 
[Formula 3] 



R^) n { c ) 



R6 is synonymous with above R3 among [type, d expresses the integer of 1-5.] 
[Formula 4] 

— R"' -4f ^] — (-R^) 0 ( d ) 




As for above R4 and R8, R7 is synonymous with above R3 respectively among [type, e expresses the 
integer of 0-5.] 

R9-(NHCO-R10) f (2) R9 expresses the alicycle group polyamine residue or aromatic series 
polyamine residue of the saturation of carbon numbers 3-25, or partial saturation among [type. RIO 
is synonymous with above R2. f shows the integer of 2-6.] 

[Claim 2] The polylactic acid system resin constituent according to claim 1 whose polylactic acid 
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system resin is a Pori L-lactide. 

[Claim 3] The poly lactic acid system resin constituent according to claim 1 whose amide system 
compounds are the - dibenzoyl -1, 4-diamino cyclohexane, and NTSf, N*-JISHIKURO hexane 
carbonyl -1 and 5-diamino naphthalene. [ trimesic acid tris (t-butyl amide), 1, 4-cyclohexane 
dicarboxylic acid JIANIRIDO, 2, 6-naphthalene dicarboxylic acid dicyclohexyl amide, N and ] 



[Translation done.] 
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* NOTICES * 

JPO and NCZPI are not responsible for any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The field of the invention to which invention belongs] This invention relates to a polylactic acid 
system resin constituent. In more detail, a crystallization rate is quick, and it excels in a moldability 
and a mold-release characteristic, for example, is related with injection molding, extrusion molding, 
blow molding, a vacuum forming, melt spinning, and a polylactic acid system resin constituent 
useful as a raw material for drawing processing. 
[0002] 

[Description of the Prior Art] Polylactic acid attracts attention these days as a polymer which has the 
biodegradability decomposed under natural environment. Especially as for the application since it is 
eventually incorporated in the cyclical change of materials of a nature as a carbon dioxide or water, 
the application expansion to the general-pvupose materials it is expected to be to be discarded into an 
environment after an activity the start and recently is also considered in the conventional biomedical 
materials. 

[0003] Compatibility with other polymers is still better, and since heating actuation and addition of a 
specific solvent decompose even into a monomer easily in addition to the outstanding biodegradation 
property and transparency, and being easy to perform refining, the application development is 
especially dramatically expected also as an ingredient in which monomer recycle is possible. 
[0004] 

[Problem(s) to be Solved by the Invention] This invention aims at offering the polylactic acid system 

resin constituent excellent in crystallinity and a mold-release characteristic. 

[0005] 

[Means for Solving the Problem] As a result of inquiring wholeheartedly that the above-mentioned 
technical problem should be solved, by applying the amide system compound which has the specific 
structure of the specified quantity, this invention persons find out that predetermined effectiveness 
can be acquired, and came to complete this invention based on this knowledge. 
[0006] That is, the polylactic acid system resin constituent concerning this invention is characterized 
by one sort expressed with a general formula (1) or a general formula (2), or two sorts or more of 
things which it comes to do amide system compound 0.01-5 weight section combination to the 
polylactic acid system resin 100 weight section. 
[0007] 

Rl-(CONH-R2) a (1) Rl expresses the alicycle group polycarboxylic acid residue or aromatic- 
polycarboxylic-acids residue of the aliphatic series polycarboxylic acid residue of the saturation of 
carbon numbers 2-30, or partial saturation, saturation, or partial saturation among [type. R2 
expresses the radical shown by the alkyl group of carbon numbers 1-18 or the alkenyl radical of 
carbon numbers 2-18, the cycloalkyl radical of carbon numbers 3-12 or a cyclo alkenyl radical, a 
phenyl group, a naphthyl group, an anthryl radical, the formula (a), the formula (b), the formula (c), 
or the formula (d). a shows the integer of 2-6.] 
[0008] 
[Formula 5] 
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R3 expresses the alkyl group of carbon numbers 1-18, the alkenyl radical of carbon numbers 2-18, 
the alkoxy group of carbon nxmibers 1-18, the cycloalkyl radical of carbon numbers 3-18, a phenyl 
group, or a halogen atom among [type, b expresses the integer of 1-5.] 
[0009] 
[Formula 6] 

-R^—i -H R') « ( b ) 




R4 expresses the shape of a straight chain and the branched-chain alkylene group of carbon numbers 
1-4 among [type. R5 is synonymous with above R3. c expresses the integer of 0-5,] 
[0010] 
[Formula 7] 

4R^) n " ( c ) 




R6 is synonymous with above R3 among [type, d expresses the integer of 1-5.] 
[0011] 
[Formula 8] 

— R^-(^^1— 4R^) 0 (d) 




As for above R4 and R8, R7 is synonymous with above R3 respectively among [type, e expresses the 

integer of 0-5.] 

[0012] 

R9-(NHCO-R10) f (2) R9 expresses the alicycle group polyamine residue or aromatic series 
polyamine residue of the saturation of carbon numbers 3-25, or partial saturation among [type. RIO 
is synonymous with above R2. f shows the integer of 2-6.] 
[0013] 

[Embodiment of the Invention] As polylactic acid system resin concerning this invention, 
KOPONOMA and those mixture with polylactic acid (homopolymer of lactic acids), lactic acids, 
and other monomers (specifically, hydroxycarboxylic acid and an annular monomer are illustrated.) 
are mentioned. 

[0014] As lactic acids, the lactide which is the aimular dimer of the lactic acid of each above, i.e., L- 
lactide, D-lactides, and those mixture can be mentioned to L-lactic acid, D-lactic acids, and those 
mixture lists. To the lactic acids concerned, vmless the crystallinity of the polymer obtained is 
spoiled, DL-lactic acid can be used together (20 % of the weight is mentioned as a concomitant use 
peak of DL-lactic acid used together.). 

[0015] As hydroxycarboxylic acid used for copolymerization, a glycoKc acid, 3-hydroxybutyric acid, 
4-hydroxybutyrate, a 4-hydroxy valeric acid, a 5 -hydroxy valeric acid, and a 6-hydroxy caproic acid 
can be mentioned. 

[0016] As an aimular monomer used for copolymerization, glycolide, beta propiolactone, a D-beta- 
butyrolactone, a L-beta-butyrolactone, D, a L-beta-butyrolactone, gamma-butyrolactone, delta- 
valerolactone, epsilon-caprolactone, etc. are illustrated. 

[0017] Polylactic acid system resin can be prepared by carrying out the direct dehydration 
polycondensation of the approach, the lactic acid or the lactic acid, and hydroxycarboxylic acid 
which carry out ring opening polymerization of other annular monomers to a lactide or a lactide 
under existence of a catalyst or a non-catalyst. 

[0018] As a catalyst, catalysts with all conventionally well-known to the polymerization of a lactic 
acid, such as alxmiinum system compoimds [, such as aluminum isopropoxide, ], such as antimony 
system compounds, such as zirconium system compounds, such as titanium system compounds, such 
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as tin system compounds, such as octylic acid tin, and tetra-isopropyl titanate, and zirconixmi 
isopropoxide, and an antimony trioxide, are mentioned. 

[0019] As amoimt of the catalyst used, 0.001 - 0.5 % of the weight is illustrated to the lactic acid or 

lactide which is a raw material, and 0.1 - 0.3 % of the weight is mentioned preferably. 

[0020] The weight average molecular weight of polylactic acid system resin has the desirable thing 

of the amount of macromolecules in the range in which a moldability is possible, and 5 million or 

less [ 30,000 or more ] are more desirable. In less than 30,000 thing, the reinforcement of mold 

goods becomes small and molecular weight is not suitable for practical use. Moreover, molecular 

weight is inferior to fabricating-operation nature in 5 million or more things. 

[0021] The polycarboxylic acid system amide compound shown by the general formula (1) can be 

easily prepared by amidating conventionally the monoamine of one sort expressed with 

polycarboxylic acid, or those anhydrides and general formulas (lb) of the aliphatic series expressed 

with a general formula (la), an alicycle group, or aromatic series, or two sorts or more of aliphatic 

series, an alicycle group, or aromatic series according to a well-known approach. 

[0022] 

R14-(COOH)i(la) 

[— as for aforementioned Rl and f, R14 is synonjonous with the aforementioned a respectively 

among a formula. ] 

[0023] 

R15-NH2(lb) 

[— R15 is synonymous with above R2 among a formula. ] 

[0024] As aliphatic series polycarboxylic acid, oxalic acid, a malonic acid, a diphenyl malonic acid, 
Succinic-acid, phenyl succinic-acid, diphenyl succinic-acid, glutaric-acid, 3, and 3-dimethyl glutaric 
acid, An adipic acid, a pimelic acid, a suberic acid, an azelaic acid, a sebacic acid, 1, 12-dodecane 
diacid, 1, 14-tetradecanedioic acid, 1, 18-octadecanedioic acid, A citric acid, methane tricarboxylic 
acid, tricarballylic acid, propene tricarboxylic acid, Pentane tricarboxylic acid, ethane tetracarboxylic 
acid, propane tetracarboxylic acid, Pentane tetracarboxylic acid, butane tetracarboxylic acid 
(especially 1, 2, 3, 4-butane tetracarboxylic acid), Dodecane tetracarboxylic acid, a pentane PENTA 
carboxylic acid, a tetradecane hexa carboxylic acid, ethylenediaminetetraacetic acid, nitrilotriacetic 
acid, the ethylene glycol screws (beta-amino ethyl ether) N and N, N', and N' -4 acetic acid a 
diethylenetriamine pentaacetic acid, N-hydroxyethyl ethylenediamine-N, N*, and N* -3 acetic acid 1 
and 3-diaminopropane-2-all - N, N, N*, and N' -4 acetic acid 1 and 2-diaminopropane - N, N, N*, and 
N' -4 acetic acid, triethylenetetramine 6 acetic acid, NITORIRO 3 propionic acid, 1, 6- 
hexanediamine tetraacetic acid, N-(2-carboxy ethyl) iminodiacetic acid, etc. are illustrated. 
[0025] As alicycle group polycarboxylic acid, 1, 2-cyclohexane dicarboxylic acid, 1, 4-cyclohexane 
dicarboxylic acid, 1,4-cyclohexanediacetate, Cyclohexane tricarboxylic acid, cyclobutane 
tetracarboxylic acid, cyclopentane tetracarboxylic acid, Cyclohexane tetracarboxylic acid, 
tetrahydrofiiran tetracarboxylic acid. The 5-(succinic acid)-3-methyl-3-cyclohexene -1,2- 
dicarboxylic acid, Bicyclo [2.2.2] OKUTA-7-en - 2, 3, 5, 6-tetracarboxylic acid, A cyclohexane hexa 
carboxylic acid, 5, 6 and 9, and 10-tetrapod carboxy tricyclo [6. 2.2.02, 7] dodeca - 2, 11-diene, and 
its low-grade alkylation object (for example, the 3rd place) The methylation object of the 8th place, 
the 1 1th place, or the 12th place, 1, 2-cyclohexanediaminetetraacetic acid, 2, 3, 5-TORIKARUBOKI 
gardenia fruit clo pentyl acetic acid, 6-methyl-4-cyclohexene -1,2, 3 -tricarboxylic acid, 3, 5, a 6- 
TORIKARUBOKISHINORUBONEN-2-acetic acid, a thio screw (kORUBONEN -2, 3 -dicarboxylic 
acid), Bicyclo [4.2.0] octane - 3, 4, 7, 8-tetracarboxyhc acid, - bicyclo propane -2, 1\ and 1 and 1 '3, 
3 '-tetracarboxylic acid, 1, 2-bis(2, 3-dimethyl -2, 3-dicarboxy cyclo butyl) ethane, Pyrazine -2, 3 and 
5, 6-tetracarboxylic acid, and tricyclo [4. 2,2.02, 5] Deccan-9-en - 3, 4, 7, 8-tetracarboxylic acid, 3, 
4-dicarboxy - A 1, 2, 3, and 4-tetrahydro-l -naphthalene succinic acid and its low-grade alkylation 
object (For example, the methylation object of the 1st place, the 5th place, the 6th place, or the 7th 
place), 2, 3, 4, 5, 6, 7 and 12, 13-octahydro phenanthrene - 3, 4, 5, and 6-tetracarboxylic acid etc. is 
illustrated. 

[0026] As aromatic polycarboxylic acids, p-phenylene 2 acetic acid, p-FENI range ethanoic acid, A 
phthalic acid, a 4-tert-butyl phthalic acid, isophthalic acid, 5-tert-butyl isophthalic acid, A 
terephthalic acid, 1, 8-naphthalic acid, 1, 4-naphthalene dicarboxylic acid, 2, 6-naphthalene 
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dicarboxylic acid, 2, 7-naphthalene dicarboxylic acid, - biphenyl dicarboxylic acid, and diphenic 
acid, 3, and 3 '4, 4'-biphenyl dicarboxylic acid, 4 and 4'-binaphthyl dicarboxylic acid, bis(3- 
carboxyphenyl) methane, A bis(4-carboxyphenyl) methane, 2, and 2-bis(3-carboxyphenyl) propane, 
A 2 and 2-bis(4-carboxyphenyl) propane, 3,3'-sulfonyldibenzoic acid, A - OKISHIJI benzoic-acid, 
and 4,4'-sulfonyldibenzoic acid, 3, and 3 '4, 4'-OKISHIJI benzoic acid, - carbonyldibenzoic acid, and 
3 and 3 *4, 4' -carbonyldibenzoic acid, A - CHIOJI benzoic-acid, and 3 and 3'-CHIOJI benzoic-acid, 
4, and 4 *4, 4'-(p-phenylene dioxy) JI benzoic acid, A 4,4'-isophtaloyl-dibenzoic-acid, 4, and 4'-tele 
phtalo IRUJT benzoic acid, A dithio salicylic acid, benzene tricarboxylic acid, benzene 
tetracarboxylic acid, Benzophenone tetracarboxylic acid, biphenyl tetracarboxylic acid, biphenyl 
ether tetracarboxylic acid, Diphenyl sulfone tetracarboxylic acid (4 3 especially 3', 4* - diphenyl 
sulfone tetracarboxylic acid), Diphenylmethane tetracarboxylic acid, perylene tetracarboxylic acid, 
naphthalene tetracarboxylic acid, A 4 and 4'-JINAFUTARU acid, a benzidine -3,3'- dicarboxyl-N, 
N' -4 acetic acid, Diphenyl propane tetracarboxylic acid, anthracene tetracarboxylic acid, 
phthalocyanine tetracarboxylic acid, ethylene glycol-trimellitic acid diester, benzenehexacarboxylic 
acid, and glycerol-trimellitic acid triester etc. is illustrated. 

[0027] As aliphatic series monoamine, monomethylamine, ethylamine, propylamine, 
Isopropylamine, n butylamine, an isobutyl amine, the 2nd butylamine. The 3rd butylamine, n 
amylamine, the 3rd amyl amine, hexylamine, A heptyl amine, n-octyl amine, 2-ethylhexylamine, 
The 3rd octyl amine, a nonyl amine, a DESHIRU amine, an undecyl amine, A dodecyl amine, a 
tridecyl amine, tetradecylamine, a pentadecyl amine, a hexadecyl amine, a pentadecyl amine, an 
octadecyl amine, an octadecenyl amine, allylamine, etc. are illustrated. 

[0028] The compound expressed with the others, general formula (4), or general formula (5) which 
is cyclo propylamine, a cyclo butylamine, a cyclopentyl amine, cyclohexylamine, a cyclo 
butylamine, a cyclo octyl amine, a cyclo dodecyl amine, etc. as alicycle group monoamine is 
mentioned. 
[0029] 
[Formula 9] 



R16 expresses the alkyl group of carbon niunbers 1-18, an alkenyl radical or an alkoxyl group, the 
cycloalkyl radical of carbon numbers 3-12, a phenyl group, or a halogen atom among [type, j shows 
the integer of 1-5.] 
[0030] 

[Formula 10] 



R17 expresses the shape of a straight chain and the branched-chain alkylene group of carbon 
nimibers 1-4 among [type. R18 is s3monymous with above R16. k shows the integer of 0-5.] 
[0031] As alicycle group monoamine expressed with a general formula (4) A methylcyclohexyl 
amine, ethyl cyclohexylamine, propyl cyclohexylamine, Isopropyl cyclohexylamine, tert-butyl 
cyclohexylamine, n-butyl cyclohexylamine, isobutyl cyclohexylamine, sec-butyl cyclohexylamine, 
n-amyl cyclohexylamine, Isoamyl cyclohexylamine, sec-amyl cyclohexylamine, tert-amyl 
cyclohexylamine, hexyl cyclohexylamine, Heptyl cyclohexylamine, octyl cyclohexylamine, nonyl 
cyclohexylamine, DESHIRU cyclohexylamine, undecyl cyclohexylamine, dodecyl cyclohexylamine, 
Cyclohexyl cyclohexylamine, phenyl cyclohexylamine. Dimethyl cyclohexylamine, diethyl 
cyclohexylamine, dipropyl cyclohexylamine, Diisopropyl cyclohexylamine, di-n-butyl 
cyclohexylamine, G sec-butyl cyclohexylamine, G tert-butyl cyclohexylamine, G n-amyl 
cyclohexylamine, G tert-amyl cyclohexylamine, Dihexyl cyclohexylamine, trimethyl 
cyclohexylamine, Triethyl cyclohexylamine, TORIPURO pill cyclohexylamine, Triisopropyl 
cyclohexylamine, tree n-butyl cyclohexylamine. Tree sec-butyl cyclohexylamine, tree tert-butyl 
cyclohexylamine, Methoxy cyclohexylamine, ethoxy cyclohexylamine, dimethoxy cyclohexylamine, 
Diethoxy cyclohexylamine, G n-butoxy cyclohexylamine, G sec-butoxy cyclohexylamine, G tert- 
butoxy cyclohexylamine, Trimethoxy cyclohexylamine, tree n-butoxy cyclohexylamine, Chloro 
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cyclohexylamine, dichloro cyclohexylamine, methyl chloro cyclohexylamine, TORIKURORO 
cyclohexylamine, BUROMO cyclohexylamine, dibromo cyclohexylamine, TORIBUROMO 
cyclohexylamine, etc. are illustrated. 

[0032] As alicycle group monoamine expressed with a general formula (5) Cyclohexyl 
monomethylamine, methylcyclohexyl monomethylamine. Dimethyl cyclohexyl monomethylamine, 
trimethyl cyclohexyl monomethylamine, Methoxy cyclohexyl monomethylamine, ethoxy cyclohexyl 
monomethylamine, Dimethoxy cyclohexyl monomethylamine, chloro cyclohexyl 
monomethylamine, Dichloro cyclohexyl monomethylamine, alpha-cyclohexyl ethylamine, beta- 
cyclohexyl ethylamine, methoxy cyclohexyl ethylamine, Dimethoxy cyclohexyl ethylamine, chloro 
cyclohexyl ethylamine, Dichloro cyclohexyl ethylamine, alpha-cyclohexyl propylamine, beta- 
cyclohexyl propylamine, gamma-cyclohexyl propylamine, methylcyclohexyl propylamine, etc. are 
illustrated. 

[0033] As aromatic series monoamine, the compound expressed with the general formula (6) or 
general formula (7) other than an aniline, 1-naphthylamine, 2-naphthylamine, 1 -amino anthracene, 
and 2-amino anthracene is mentioned. 
[0034] 

[Formula 11] 

NHa-^^-^R*-^) u ( 6 ) 

R19 is synonymous with above R16 among [type. 1 shows the integer of 1-5.] 
[0035] 

[Formula 12] 

As for above R17 and R21, R20 is synonymous with R16 respectively among [type, m shows the 
integer of 0-5.] 

[0036] As aromatic series monoamine expressed with a general formula (6) A toluidine, ethylaniline, 
a propyl aniline, cumidine, a tert-butyl aniline, n-butyl aniline, an isobutyl aniline, a sec-butyl 
aniline, n-amyl aniline, an isoamyl aniline, a sec-amyl aniline, A tert-amyl aniline, a hexyl aniline, a 
heptyl aniline, An octyl aniline, a nonyl aniline, a DESHIRU aniline, an undecyl aniline, A dodecyl 
aniline, a cyclohexyl aniline, amino diphenyl, amino styrene, Dimethylaniline, diethylaniline, a 
dipropyl aniline, a diisopropyl aniline, A di-n-butyl aniline, a G sec-butyl aniline, a G tert-butyl 
aniline, A trimethyl aniline, a triethyl aniline, a TORIPURO pill aniline, A tree tert-butyl aniline, an 
anisidine, an ethoxy aniline, A dimethoxy aniline, a diethoxy aniline, a trimethoxy aniline, a tree n- 
butoxy aniline, a chloroaniline, a dichloro aniline, a TORIKURORO aniline, a BUROMO aniline, a 
dibromo aniline, a TORIBUROMO aniline, etc. are illustrated. 

[0037] As aromatic series monoamine expressed with a general formula (7) Benzylamine, a 
methylbenzyl amine, dimethyl benzylamine, Trimethyl benzylamine, methoxy benzylamine, ethoxy 
benzylamine, Dimethoxy benzylamine, chloro benzylamine, dichloro benzylamine, alpha-phenyl 
ethylamine, beta-phenyl ethylamine, methoxypheny ethylamine, Dimethoxy phenyl ethylamine, 
chlorophenyl ethylamine, dichlorophenyl ethylamine, alpha-phenyl propylamine, beta-phenyl 
propylamine, gamma-phenyl propylamine, methylphenyl propylamine, etc. are illustrated. 
[0038] The polyamine system amide compound shown by the general formula (2) can be easily 
prepared by eimidating conventionally the monocarboxylic acid of one sort expressed with the 
polyamine and the general formula (2b) of the alicycle group or aromatic series expressed with the 
following general formula (2a), or two sorts or more of aliphatic series, an alicycle group, or 
aromatic series according to a well-known approach. 
[0039] 

R22-(NH2)n (2a) 

[— as for aforementioned R9 and n, R22 is synonymous with f respectively among a formula. ] 
[0040] 

R23-COOH (2b) 
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[— R23 is synonymous with above RIO among a foraiula. ] 

[0041] As alicycle group polyamine, 1, 2-diamino cyclohexane, 1, 4-diamino cyclohexane, 4, 4*- 
diamino dicyclohexyl, 4, the 4*-diamino -3, 3*-dimethyl dicyclohexyl, 4, 4'-diaminohexylmethane, 4, 
the 4'-diamino -3, 3 '-dimethyl dicyclohexyl methane, 1, a 3-bis(aminomethyl) cyclohexane, 1, a4-bis 
(aminomethyl) cyclohexane, Isophorone diamine, a MENSENJI amine, a melamine, 2 and 4, 6- 
triamino pyrimidine, 1 and 3, 5-triamino cyclohexane, 1 and 2, 4-triamino cyclohexane, 1, 2 and 4, 
5-tetra-aminocyclohexane, etc. are illustrated. 

[0042] As aromatic series polyamine, o-phenylenediamine, m-phenylenediamine, P-phenylene 
diamine, 2, 3-diaminotoluene, 2, 4-diaminotoluene, 2, 6-diaminotoluene, 3, 4-diaminotoluene, 4, a 6- 
dimethyl-m-phenylenediamine, 2, 5-dimethyl-p-phenylene diamine, 4, a 5-dimethyl-o- 
phenylenediamine, 2, 4-diamino mesitylene, 2, 3-diamino pyridine, 2, 6-diamino pyridine, 3, 4- 
diamino pyridine, 1, 5-diamino naphthalene, 1, 8-diamino naphthalene, 2, 3-diamino naphthalene, 2, 
7-diamino naphthalene, 9, 10-diamino phenanthrene, 3, 3\ 5, a 5-tetramethyl benzidine, 3 and the 3'- 
dimethyl -4, a 4'-diamino biphenyl, 3 and 3*-dimethoxy -4, - diamino biphenyl, and 4 '4, 4'-diamino 
diphenylmethane, - diamino diphenylmethane, and 3 and 3 3, 4*-diamino diphenylmethane, - 
MECHIRENJI-ortho toluidine, and 4 and 4 '4, 4'-MECHIRENJI -2, 6-xyUdine, The - MECHIRENJI 
-2, 6-diethylaniline, and 4 and 4 '4, 4-diamino -1, 2-bibenzyl, The 4 and 4-diamino -2, - dimethyl 
bibenzyl, and 2 '4, 4*-diaminostilbene, 3, the - diamino -2, 2-diphenyl propane, and 4 '4, 4'-diamino - 
2, 2-diphenyl propane, - diamino diphenyl ether, and 4 and 4 *3, 4'-diamino diphenyl ether, - dithio 
dianyline, and 4 and 4 -thio dianyline, 2, and 2 '4, 4 -dithio dianyline, - diamino diphenyl sulfone, 
and 3 and 3 *4, 4'-diamino diphenyl sulfone, A - diamino benzophenone, and 3 and 3 *4, 4'-diamino 
benzophenone, A 4 and 4*-diamino benzanilide, an ortho tolidine sulfone, 2, 7-diamino fluorene, 3, a 
7-diamino-2-methoxy fluorene, a bis— p-aminophenyl aniline, 1, 3-bis(4-aminophenyl propyl) 
benzene, 1, 4-bis(4-aminophenyl propyl) benzene, 1, 3-bis(4-amino phenoxy) benzene, 1, 4-bis(4- 
amino phenoxy) benzene, 4 and 4' - bis(4-amino phenoxy) biphenyl and screw [4-(4-amino phenoxy) 
phenyl] ether, Bis[4-(4-amino phenoxy) phenyl] sulfone, 9, and 9-bis(4-aminophenyl) fluorene - 1, 
2, 4, 5-tetra-aminobenzene, 1,3, 5-triamino benzene, 1 and 2, 4-triamino benzene, pararosaniline, 2 
and 4, 6-triamino phenol, 3, and 3'-diaminobenzidine, tris (4-aminophenyl) methane, etc. are 
illustrated. However, xylylene diamine cannot acquire predetermined effectiveness. 
[0043] As aliphatic series monocarboxylic acid, an acetic acid, a propionic acid, butanoic acid, a 
valeric acid, a caproic acid, enanthic acid, a caprylic acid, pelargonic acid, a capric acid, undecylic 
acid, a lauric acid, a tridecyl acid, a myristic acid, pentadecyl acid, a palmitic acid, a heptadecyl acid, 
stearin acid, a nonadecane acid, an acrylic acid, a crotonic acid, oleic acid, an elaidic acid, a sorbic 
acid, linolic acid, the Reno Laing acid, pivalate, etc. are instantiation ****. 

[0044] As alicycle group monocarboxylic acid, the compound expressed with the general formula (8) 
or general formula (9) other than a cyclopropane carboxylic acid, cyclobutanecarboxylic acid, a 
cyclopentane carboxylic acid, a cyclopentene carboxylic acid, cyclohexane carboxylic acid, a 
cyclohexene carboxylic acid, a cycloheptane carboxylic acid, a methylcyclopentane carboxylic acid, 
a phenyl cyclopentane carboxylic acid, a butyl cyclohexene carboxylic acid, and a methyl 
cycloheptane carboxylic acid is mentioned. 
[0045] 

[Formula 131 



As for above R17 and R26, R25 is synonymous with R24 respectively among [type, p shows the 
integer of 0-5.] 

[0047] As alicycle group monocarboxylic acid expressed with a general formula (8) A 
methylcyclohexane carboxylic acid, an ethylcyclohexane carboxylic acid. Propyl cyclohexane 




( 8 ) 




R24 is synonymous with above R16 among [type, o shows the integer of 1-5.] 
[0046] 

[Formula 14] 



( 9 ) 
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carboxylic acid, butyl cyclohexane carboxylic acid, Pentyl cyclohexane carboxylic acid, hexyl 
cyclohexane carboxylic acid, A phenylcyclohexane carboxylic acid, chloro cyclohexane carboxylic 
acid, BUROMO cyclohexane carboxylic acid, a dimethylcyclohexane carboxylic acid, G tert-butyl 
cyclohexane carboxylic acid, methoxy cyclohexane carboxylic acid, Ethoxy cyclohexane carboxylic 
acid, dimethoxy cyclohexane carboxylic acid, Diethoxy cyclohexane carboxylic acid, dichloro 
cyclohexane carboxylic acid, trimethyl cyclohexane carboxylic acid, trimethoxy cyclohexane 
carboxylic acid, TORIETOKISHI cyclohexane carboxylic acid, etc. are illustrated. 
[0048] As alicycle group monocarboxylic acid expressed with a general formula (9), a cyclohexyl 
acetic acid, a methylcyclohexyl acetic acid, a methoxy cyclohexyl acetic acid, a cyclohexyl 
propionic acid, cyclohexyl butanoic acid, etc. are illustrated. 

[0049] As aromatic series monocarboxylic acid, the compound expressed with the general formula 
(10) or general formula (11) other than a benzoic acid, 1 -naphthoic acid, 2-naphthoic acid, and 9- 
carboxy anthracene is mentioned. 



As for above R25 and R29, R28 is synonymous with R24 respectively among [type, r shows the 
integer of 0-5.] 

[0052] As aromatic series monocarboxylic acid expressed with a general formula (10), a methyl 
benzoic acid, an ethyl benzoic acid, a propyl benzoic acid, a butyl benzoic acid, a p-tert-butyl 
benzoic acid, a pentyl benzoic acid, a hexyl benzoic acid, a phenyl benzoic acid, a cyclohexyl 
benzoic acid, a chloro benzoic acid, a BUROMO benzoic acid, a methoxy benzoic acid, an ethoxy 
benzoic acid, a dimethyl benzoic acid, a G tert-butyl benzoic acid, a dimethoxy benzoic acid, a 
diethoxy benzoic acid, a dichloro benzoic acid, a trimethyl benzoic acid, a trimethoxy benzoic acid, a 
TORIETOKISHI benzoic acid, etc. be illustrated 

[0053] As aromatic series monocarboxylic acid expressed with a general formula (1 1), a 
phenylacetic acid, a methylphenyl acetic acid, a methoxypheny acetic acid, a phenyl propionic acid, 
phenyl butanoic acid, etc. are illustrated. 

[0054] Also in the amide system compound concerning this invention, especially compounds, such 
as the - dibenzoyl -1, 4-diamino cyclohexane, and N'N, N'-JISHIKURO hexane carbonyl -1 and 5- 
diamino naphthalene, are recommended, [ trimesic acid tris (t-butyl amide), 1, 4-cyclohexane 
dicarboxylic acid JIANIRIDO, 2, 6-naphthalene dicarboxylic acid dicyclohexyl amide, N, and ] 
[0055] The amide system compound to the polylactic acid system resin 100 weight section is 0.01 - 5 
weight section in a total amount. In under the 0.01 weight section, since the crystallization 
facilitatory effect is inadequate, when the improvement effect of a moldability is not acquired but it 
blends exceeding 5 weight sections, the refining effectiveness of transparency no longer being 
acquired or balancing loadings is not acquired, but it is uneconomical, and, in a gap, is not desirable. 
[0056] According to the object application, a reinforcing agent and a bulking agent can also be 
suitably blended with the polylactic acid system resin constituent conceming this invention. 
[0057] As such a reinforcing agent or a bulking agent, especially as long as predetermined 
effectiveness is acquired, there is no limit, and specifically, carbon black, a calcium carbonate, a 
magnesium carbonate, a barium sulfate, a kaolin, baking clay, talc, woUastonite, a mica, an 
aluminiun silicate, a calcium silicate, a silicic acid, an alvunina, magnesium oxide, titanium oxide, 
boron nitride, a carbon fiber, a glass fiber, an asbestos fiber, carbon fiber, a silica fiber, a zirconia 
fiber, an aramid fiber, potassium titanate fiber metallurgy group fiber, etc. are illustrated. 
[0058] fiirthermore, an anti-oxidant (a HINDATO amine compound and a benzophenone compoimd 
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[0050] 
[Formula 15 



(10) 




R27 is synonymous with above R24 among [type, q shows the integer of 1-5.] 
[0051] 

[Formula 16] 
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— ) A crystalline-nucleus agent and ultraviolet ray absorbents, such as a benzotriazol compound, a 
pigment, a color, antistatic-agent, stabilizer, plasticizers (phenol system compound, sulfur 
compound, phosphorus-compounds, nitride, etc.), other polymers, flame-retarder, modifier, and 
lubricant [- as an additive recommended The higher alcohol of carbon numbers 8-22, the higher 
fatty acid of carbon numbers 8-22, the higher-fatty-acid amide of carbon numbers 8-22 concrete — 
mefliylenebis octadecanamide and ethylene screw octadecanamide — Additives, such as ethylene 
screw BAL MICHIN acid-amide, ethylene screw oleic amide, metal salt [ of the higher fatty acid of 
carbon numbers 8-22 ] (alkali-metal salt, alkaline-earth-metal salt), aliphatic hydrocarbon, and wax] 
and a release agent, can be contained in arbitration. 

[0059] Especially the combination approach of the amide system compoxmd which uses for this 
invention is not limited, but makes a predetermined solvent dissolve or distribute the approach and 
the amide system compoimd which add at the time of a polymerization, and after it blends the 
obtained solution or the distributed object with resin, the approach which combined the approach (a 
solution method) of removing a solvent, the approach of carrying out melting kneading with an 
extruder, the approach of adding at the time of injection molding, the approaches of carrying out 
dryblend, and these approaches can be used for it. 

[0060] Chloroform, dioxane, hexafluoro isopropanol, dimethylsulfoxide, etc. are illustrated as a 
solvent applied in a solution method. 

[0061] The polylactic acid system resin constituent obtained in this way is used for the application of 
biodegradation nature polymeric materials, such as an anagenesis errand field as the container of 
cosmetics, daily needs, food, and a general cargo or stationery (a shaft, a case, etc. of a ball-point and 
Shache Penn), and a medical ingredient, and a fracture bridging, etc. 
[0062] 

[Example] An example and the example of a comparison are hung up over below, and this invention 
is explained to it in detail. 

[0063] It mixed using a small amount of chloroform, and the predetermined amide system compound 
of the Pori L-lactide 100 weight section of one to example 16 number average molecular weight 
100,000 and the 1.0 weight section was made into the shape of a paste. After reduced pressure drying 
removed chloroform, it cut off in the disk mold and inserted in the aluminum eel for DSC 
measurement, temperature up was carried out to 210 degrees C by DSC, and after carrying out 
maintenance fusion for 3 minutes, the crystal initiation temperature of the Pori L-lactide when 
cooling to 70 degrees C with 5-degree-C cooling rate for /was searched for. The obtained result is 
shown in the 1st table. 

[0064] Next, the amide system compound of the Pori L-lactide 100 weight section of number 
average molecular weight 100,000 and the 1 .0 weight section was mixed with the Henschel mixer, 
and with the 1 shaft extmder of 25mmphi set as the barrel temperature of 180-210 degrees C, 
melting mixing was carried out and it pelletized. Furthermore, the obtained pellet was fabricated 
with the injection molding machine (40t of clamping pressure, NISSEI PLASTIC INDUSTRIAL 
CO., LTD. make) on the conditions for cooldown delay 20 seconds for the barrel temperature of 
180-210 degrees C, the die temperature of 30 degrees C, and injection time amoxmt 15 seconds, and 
the 40x60x2mm plate was obtained. The mold-release characteristic from the metal mold at this time 
was evaluated to the following three-stages. The obtained result is shown in the 1st table. 
O : a mold-release characteristic is [0065] with fitness and Ormold-release characteristic 
dramatically bad [ fitness and x:mo Id-release characteristic ]. An example of comparison 1 amide 
system compoimd was not blended, and also crystal initiation temperature and the mold-release 
characteristic from metal mold were searched for like the example 1. The obtained result is shown in 
the 1st table. 
[0066] 
[A table 1] 
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[0067] ^ 

[Effect of the Invention] Since crystallinity is improved substantially and the polylactic acid system 
resin constituent of this invention is excellent in a metal mold mold-release characteristic, 
compaction of a molding cycle is possible for it, and its productivity by injection molding etc. 
improves substantially. Moreover, the obtained cast is useful as the various containers as a 
environmental protection ingredient, stationery, and a biodegradation nature macromolecule. 



[Translation done.] 
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3, 3* -:^^v^v^SS#^. 4. 4' 
^S^^x 3. 3* 4. 4' 

-;S7/U7K=./Uv^$S#K. 3, 3' -^^v^^.&#®&. 
4, 4' -^:rv^^.&^®&. 4, 4' - (p-:7^-U 

4, 4' -^yy'^P^/Uv^ 
4, 4' -7^l^:7^ci^/Uv>^SW®^. 

:d-i^y^/^eg. ^vif V h y j^Sy/^/iO-e^x h 
50 /u^^Kv ix:7 3i-/u:^/P7;4-^^7' h7;e7/U/if>^g& (4# 



4, 4' ~v>-:h:7^/!^ges ^l^i^iyly- 3, 3* -i^:^ 
lO 0 2 7l ^gtt^^/T^ LTfi. p^^/ur^ 

i^, ai^/uT^:/. >^Dtvur^>^. ^y>^otvur^ 

[0 0 2 8] r UTfi. v^>>n>^pe 

^ (4) Xfl-fiS:^ (5) -X:m:^f\.:b\\L%mt^m^^ hi^^ 

[0 0 2 9] 
nb9] 



( 4 ) 



[0 0 3 0] 
[^L 1 0 ] 

NH2-R»* (- H eR***} t (5) 



[^ff*. R'Mi^^mi~4(Dii:®i^xfi5>ii!$^t^c7)r 
[0 0 3 1] -fis^ (4) x*^^ixSfli^;K^>/r 

^rv-zPT^:/. r\'-':f^)V-y^ u^^-yfVT ^1^^ y 
y^/UC/^ D^aev^/l'T ^ sec— P-^^ 

v^/ur^:/. n-r ^/U'>^p^^'>/^T^ -<yr 



( 5 ) 1#M¥l 0-8 7 9 7 5 

8 

^/Uv'i;^ P^:^r'>/^T ^ sec — T ^ /l^i^^ P^^i/ 
/wr^V-. tert-T P^^rv^/wr ^ ^=3^> 

/Ui/^ P'^^'Wl^T ^ ^:7'^/W'>^ P^^v^/UT ^ 
^/^i/^ p^^ v^/UT ^ y-zUv'^p^^ 

-y^'^jv-^^ a^^iy/UT ^ >^ p tVU'>^ p^^ 

10 '>/i-T ^ v^-r y iT'p fcVU'>^ p^^i//ur ^ i> 

— n — P^^i^/UT ^ v^— sec — l/^/l- 

p^:^ri//UT ^ 1^. v^— tert — P^:35^ix 
/l^T^>^. v^-n-r ^/U'>:^^P^^v'/ur ^ v^- 
tert — T ^/l-v'^ p^^iz/i'T ^ v^^^ v'yUv'iJ' p 
^^^rv-zl^r ^ h y y ^/Uv-^J' P^^rv-zl^r ^ >-> h 

y p^^'Wur ^ V, h y :7^n tv^i^^j^ p^ 

:3r>'/i^r hy-<y:/c2 e/wi/^ p ^^i/yu-r ^ 

h y - n -:/^/Pv'^ p^:3f->^/ur 5: hy-se 
c-y^/uv'^ p-^^^v'/wr 5: K y -tert-:/^/U 

'-^^v'/ur ^ >-> h^^ev-v-^ p^^v-/ur ^ 

-n->^ h^'>v^^ P^=^'>/ur ^ ^'^ v^-sec-:/h 
^v/v^i^ P^^i//UT ^ V/— tert — y h ^ p 
^:3^>^/ur 5; hyy V^^y^y^ ^^^^^JVT 

h y -n h^e/v^iJ' p^^^v'/ur ^ r^ppv^^ 

p^:^v//UT^>^ p p v/^ p^:^ri//UX ^ >^ 
^/U^ p p v-:^ p^^rv^/u;^ ^ l-y^ppv^^p^ 

^v^/t-r^^^. y'p^v-^ p---^'>/ur ^: V, v?:/p^ 
30 v^r^^ p^^v^/PT ^ h y ::^p^e/^ p^^wur ^ 

[0 0 3 2] -fls:^ (5) 'Q^^ia.mtmm^yr'^y 
r^v. }> y y p^^v^/uy ^/ur ^ ys 

'>/l^y ^/ur ^ v^;?« h^'>'>^ p^^v'/l-p^^/wr 
^ ^ p p P^^iz/I^y ^/UT ^ v?^ppv^ 
^ p^ar->/uy ^/l^T ^ a —i/i^ p ^^^/yW^t^/U 
40 T^:/. jS P->.:^rv'/l-:3i^/wr ^ V, yh^v"> 

^f^/i^T^^-s ^ p p v-^ p^^v^/u^L^/i^T ^ 

^ p p p^^rv'/Poi^/UT' ^ a— C^^P-^^i^ 

[0 0 3 3] ^#iS^/T^ UTfi. r::^y 1 
50 (6) (7) -es$tt5^h:-&i^/e>5^*f 



5o 

[0 0 3 41 

[^b 1 1 1 



) u 



( 6 } 



[0 0 3 5] 

[^t: 1 2 ] 10 



( 7 ) 



fe6o mfi0-5<7)SJS^^-ro ] 

[0 0 3 6] (6) T-^$tb6^#;K^yr ^> 

y V. iJ^^i/V, tert-y^^/ur-y n~:/^/ur 

^y:/. y:/^/ur^y sec-y^/^r^y 
n-T^/i^r^yv. -Y yr ^ /i-r-y sec-r^ 
/ur^y V. tert-r ^/ur^y ^^i^/i^r=-]j 

--:r^/UT:=^y :^i5'^/ur^y y-/uT^ 
y T'v'/^r— yv. ^'^^•rv^/pr::^y k-t^-wu 

y ix^n tvi-r^y V. v?>r y:7'c2 t:vuT::^y 

v^-tert-y^/i-r:=^y h y ;^^/i-r^y hy 
3i^/i.T=^yv, h y tvi^r^y hy-tert- 
:7^^/i.r-y r-v-v^:/. ^h^>-r::^y 
h^e/T^yy. >^:3i h^rv-rrriy V. hy^^h^^ev-r 
^yy. h y -n-y' h=3fv-r^y y n or^y 

v?y D or-y hyypnr-y:x, y^a^r 
=^v>. v^ym^r-y h yy^^r- yv^;650ii 

[0 0 3 7] -fls:^ (7) T-^$tL63^Si^^y r ^ 

pi^/u^i^iy/uT h y p<^/u^vv>/wr ^ y 
h^r-y^^^iz/ur ^ h^v^^yv^/ur^ y. v^y 
h^-y^vv^/ur ^ y n n^yv?/ur ^ y. v^yci 
n^yy/uT^y. a — y o^^/u^^/wT ^ y. ^— y 
air^/umf^/PT ^ y. y h^yy^i^/u^^/ur ^ y^ 
v^y h^-yy^i— /pzn^/i^r^y. y o 0:70:— /wzn^ 
/ur^y. v^y n p /uai^/pr ^ y. a-y^i — 
/^yptvuT^y^ ^ -y n^^^i/pyp tvwT ^ y, 7 — 
:7iii— /uyo t'/ur ^ y. y ^yi^y ^i^/pyn tvur ^ 

[0 0 3 8] -as:^ (2) x-^^ti^^VT%>'^.r ^ 
vit^^i^. Tie-®:^ (2 a) -es^tt^flis^^u 
<#±^#lSt07Ky r ^yi:-«:^ (2 b) r-^^ttsi 
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ffi^L< fi2Sa±<7)^iflS:^. fli^^X(i^#^co^y 
;«;/^.ify®gi:>S:fi^*<Z^^(^;^jfe{;ifi§oTr ^ 

[0 0 3 9] 

R*'- (NHt) n (2a) 

60 ] 

[0 0 4 0] 

R*'-COOH (2b) 
[^*. R''«tfrfSCOR»° tl^ST^fc-Sp ] 

^ / yy c2->.3f-f-:^^ 4 - v^T ^ y yy a--.Jf-y- 
y. 4, 4' -v?r ^ y i^i^y n-^^i^/K 4, 4' - 
v^T^y-3, 3* -v^y ^/Piyyy o^^y/K 4, 
4' -iyr^y i^yy p-v:3ey/i-yyy. 4, 4' -v^ 
r^y-3, 3' -v^y ^/ui;?yy d^df-y/w;^ y 
1, 3-tr:^ (r^yy^/u) yyn-^.^i^y, 1, 4 
-t*y (r5:yy5^/u) yyD^:^-y-y, >t'y>';^ny 
v^r^:y. yy-iryv^r^y. y^^y. 2, 4, 6- 
20 hyr5:y ey ^v>y. 1. 3, 5-hyr^yyyo 
^=¥1:^y. 1, 2, 4 - h y r ^ y yy ^r->:3f-i^>', 
1, 2, 4, 5-x h^r ^y yy a-x^-y-y^iiJt^ii:^ 

[0 0 4 2] 3S=S^/i^y r ^ y<b LTii. o-y^:=y 
yi/T^y> m— y y yi/T ^ y. p— ^^^yy 
v^r^y. 2, s-i/T ^ y h/w:i:y. 2, 4-v?r^ 

y h/^3iy, 2, 6 -i^r ^ y h/W^y. 3, 

^yh/i-^ys 4, 6-yy^/i — m- >^^:=^yy>^T 
^y, 2, 5-yy^/u-p-y3i:=.yyv^r ^y. 
30 4, 5-v?y ^/w-o-^'^^^yyv^r ^y. 2, 4- 
i^T ^ y ;^ iy'^iy'iy'. 2, 3 - v^T 5: y t° y y y. 2, 
6-':yr ^y t'y i^y, 3, 4 - v^r ^ y t^y yy. 
1, 5->?T^y:hyy yy. 1, s-i^r^ y-r^^ 
uy. 2, 3 -v?r ^ y ':^yy yy. 2, 7-v^T^y 
^yyyy. 9, 1 0 -yr ^ y y zc':l-y;:^ yy, 3. 
3* , 5, 5' — 7^ h 7 y f^/^-^y v^y y, 3, 3' — 
>^y^/^-4, 4' -i/r ^ y t'yoi— /K 3, 3' - 
v^y h^y-4, 4' -yr ^ y ^n/p, 4, 4* 
-v^T ^ y v^y^^/i-y y y. 3. 3' -v^r^yv^>^ 
40 in— /uyyy, 3, 4' ->^r ^ y v^y ai=i/py y y. 
4, 4* -y 5^yyi^- o - h/w><iyy. 4, 4' -y 
^yyv^-2. 6-:aryyyy. 4, 4* -y^yy^y 
-2, 6 -v^^^/PT-y y. 4, 4' -i^r^y- 

1, 2-v^:7 3ir^/^aiy y, 4. 4' -i^T^y-2. 

2' -iyy ^/n:'-<yv^/u, 4, 4' -v^r^yx^/u 
^y. 3, 4' -yr^y-2, 2 -i/y /uyc3x^ 
y. 4, 4* -i^r^y-2, 2 -v^y ^c— yuy'nx^ 
y. 4, 4' - v^r 5: y i/y^::^/!-^— T^/u. 3, 4* 

-iyr ^ y v^yair^/U:3i— T^/P, 4. 4' -^:^i/r:=^ 

50 yy. 2, 2' -v?^:^':;^T=y y. 4, 4' -iy^:t 



( 7 ) 
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>^ 4, 4' -i^T ^ y :xL^/U:^/l'y :t>'. 3. 

3' -v^r ^ y^^^y':7aiy V, 4, 4* -v^r^y^ 
>'y:7.cy^/, 4, 4' ->^r^y-<vxr:=^y K. o 

-T^ y :7aii:::yur^y 1, 3-tr;^ (4-r^y 
^ai^/w:/ci tvu) ^v-^^^, 1, 4 — fc';^ (4~T^ 
y :7azr::/u7'n ^>'-^:/, 1, 3 -fx (4-r 
^y:7aiy:^r'» -<>-i?v. 1, 4-fc'>^ (4-r^y 
>^aiy:^» -^vif^'. 4, 4* -t'x (4-r^y>^ 
aiy:3ev-) \i*yzn=^/u^ t'x [4- (4-r^y>^a.y 
yu] 31— 7" /K t:'>^ [4- (4-r^y:7 
aiy^'» :7ctJ=i/u] ^^/P/Jn^, 9, (4-T 

^y^^o^^/W) 1, 2, 4. 

^y-^v-^:^. 1, 3. 5- h y r ^y^^^-^v. i. 
2, 4- hy r ^y-^v-^^-. ^^^^a— xr^y v. 
2, 4, 6- hyr^y :7aiy-/K 3. 3' -v?r5: 
y^iyi^iy>^^ hy;^ (4-T^ y y'^:^./!-) y^>'^ 

[0 0 4 31 ^i^i^^y ;^/U7K>'^<^ UT(i. it^. y 

^■y^'J/^m. ^y/i-^i^mi. :^y'V>'m. ^^^^r^^^v 

m,. yi^v^m. hyx>^/i-®e. 5:y;^^>'^> 



[0 0 4 4] mmm^y :b/^^>^t uxf^. 



y y 

. '>:^ n 

-«5t (8) Xfi-te^ (9) x*m^ti^it^ 

[0 0 4 51 

I^t:i 3] 

H 00 C — ^1^^^^^^' 



( 8 ) 



S^^^i"o ] 

[0 0 4 6] 
[<b 1 4 1 



HOOC 
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20 



30 



40 
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$>6o p *10 ---5 08^4:^1-0 ] 
[0 0 4 7] (8) X*«$ix^«iSi^^y;^/i-^i^ 

/Uv-^ n^^ri^:^;{7/l-7K>-g?, tVU D ^^^ri^ >- 

/u^^v-^. h y y ^/Pv^^ D--.:^ri^:^;{;/U7K^/®&. hy 

CI ^ 1^ $ i^ o 

[0 0 4 8] (9) r'«$ttsagSi^^y;?7/Uvi^' 

[0 0 4 9] j^^m^ey ^/u^:^mt\^x\^. 

1-^:7 h^e^. 2--:hr7h^K. 9-;3t7/W7i^>'> 

h^'t>'(Dteni. -flS:^ (10) Xfi-«S:^ (1 

[0 0 5 0] 



n y 



(10) 



[{I:: 1 5 ] 

HOOC — ^^-^r: 
(0 0 5 1 ] 



H O O C - R2-« 



(11) 



1^^. R''imm(DR'' R^'i-^R'* t^^m^v so 



[0 0 5 2] -fe^ (1 0) xm^ti^j^^m^y ^/i- 
^i^mti.xn. y^/i-^&mm. ^^/w-^s^®^. >^ 

si=K. h y y h y y h 

[0 0 5 3] (11) -C^^;h.6^#^^y;57/u 
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10 0 5 4] *%pj{wfi^er^ Ym^^mo^^x*\,^ V 

:/i^;*/V'7K:x®fv?V:J' D^^^v'/ur ^ K. n, n' -V^ 

/U- 1 , 4 -i/T ^ / i/i^ D--^ari^>^, N, 

[0 0 5 5] 7jfyfLS&^«flii 0 ofifiS35{;i^"r-5r ^ lo 

K^'fb'B^il^^i. ^ftX-0, O 1 -Sfifi^-C^-So 0. 
r^^<0^m^^W^hf\^'f^ 5fifig|5^®;trgH'g^L/h 

b fz.\^(o^mM^m% h ti-r^mm tf^ox\^ ^-rtKom 
[0 0 5 6] :^^m\^^^^^^])mM-^Mfi^u^m^\^. 

[0 0 5 7] :i<oxbtm^m\'^^mmt\^x\^. m'm 20 

laK^^*ye^A. ;^:?hy>'. j^^^u-. ^/i-^^ par"? 
[0 0 5 8] Mtw. ( t: >'i5^- h r ^ l^it^ 30 

^mm 8-22 (ommm^mr ^ k (M.f^^\cn. > ^ 

fc';^^^^^ VKT^ K) . g?^IS8-'2 2coS5S^flgflS®^ 40 

[0 0 5 9] i^mm\^m\^^^r^ Ymt^^<DU^:h^ 
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[0 0 6 0] ^^K^fe^-*3l^TJgffi$i^S^^SE<?: UTfi. 

[0 0 6 1] i)^< i.xmhth^^^v%mihmm%KjSLm 
vx(Dumn±m^Wf'^'wmm'^^m(D±wp^^m'i^M 

[0 0 6 2] 

[0 0 6 3] mmm i 1 e 

i^^i^&^J'^ai o:^co^y l-^^j^^kio ofiagfsi: 

■To 

[0 0 6 4] ^W-m^^mi 073(D^V h-y^ 

^Kioofifta^^i. omm^<DT^ I'^mit^^^^ 

>-i/ai/U^^1^— icj: i^^^U. U/UtaS 1 8 0 2 
1 0't:{31^^L?t2 5mm<>(/)-ttJftti1«T*®i!!^'&U> 

18 0-21 ot:. ^MM.S3 ot:. Mmmmi 

If^M^?^ 2 0?>O^{4^T-^?F^L> 4 0 X 6 0 X 2mi(Dy' 

[0 0 6 5] Ites^^l 1 

[0 0 6 6] 
[^1] 
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[0 0 6 7] ;k:iiB(c(^]±i-6„ X, »p>^fcfrfeMp°p(i, mmi^m^n 



